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On the Theory of Progressive Mortality, and its application to 
Valuations. By James Meikle, Esq., of the Scottish Provi- 
dent Institution, Edinburgh. 

[Bead before the Institute 25th April, 1863, and ordered by the Council to be 
printed in abstract.] 

IN this paper, Mr. Meikle advocates the making of valuations by 
Assurance Companies, not solely in accordance with the actual 
mortality which may have prevailed, but on the basis of that which 
it was at first assumed would prevail. He says, " There is inherent, 
in every table of net annual premiums, a rate of mortality and rate 
of interest, which it is assumed will be those experienced by the 
Office ; and books and accounts should be so formed as to show at 
any time to what extent the assumed rates of mortaUty and interest 
have come up to the rates experienced, and, by comparing the 
expected receipts and disbursements with the actual receipts and 
disbursements, a correct view would be given of the true position of 
the Office." He then proceeds to point out what he considers the 
best methods of estimating the " expected mortality," and of regis- 
tering it and the actual mortality from year to year, and gives 
tables by way of illustrating such methods. 

In the second part of his paper the author treats of the monetary 
results arising from such a system as that which he advocates, and, 
making certain assumptions as to the number of lives assured, &c., 
shows the amounts of liability and surplus which would appear 
under the assumed experience, as compared with those which would 
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278 On the Theory of Progressive Mortalifij, 

obtain under the actual — which he always regards as subject to the 
effects of " suspended mortality." 

The following extract from his paper will tend to throw further 
light on the author's views, and also serve as a specimen of the 
style in which the paper itself is written : — 

" In valuations, it seems most desirable that the decrements of 
life indicated by the table should be preserved, and that actual 
decrements be unheeded, because the temporary variations of life 
from the tabular decrements may give rise to pecuniary results of a 
very large extent, differing very materially from the results which 
were assumed and provided for by the premiums. The nature, too, 
of an ordinary assurance by annual premium, forces this upon our 
earnest consideration. The exact times when the lives will die are 
fixed by the mortality table used, and at these times the sums 
assured will be supposed by that table to be due and payable, and 
will certainly be thrown into the funds for that purpose. They 
will ripen of their own accord; and unless they are withdrawn 
from the funds by the actual emergence of the life, will, at a valua- 
tion proceeding upon those actually alive, stand upon the asset 
side as a surplus of funds, less the value of the policy, but which 
is a mere trifle in comparison, especially upon recently opened 
policies. 

" But I hold that all the profit realized by Assurance Offices 
proceeds from the following sources, viz. : * — 

"1st. The interest on the sums assured, from the period of becom- 
ing due by the bills of mortality, until the date of payment by the 
actual death of the life assured ; and, 2nd, from the accumulated 
premiums received during that period. 

" Seeing that it is impossible for the Office to base its premiums 
upon its own experience (and were that possible there would be no 
profit), I think that the next most wise step is to base the premiums 
upon the table which has been compiled from the experience of a 
similar class of lives (not the population), and to abide by that table 
throughout the existence of the Office. The actual mortality will not 
ultimately differ so very materially from that assumed as to occa- 
sion regret. There may be a temporary variation during the earlier 
years of the Office, but if the lives of any one year of entry be ob- 
served during a course of years, they will be found to approach very 
closely to that table assumed. The greatest variation will appear 

* I exclude an increase in the rate of interest above the assumed rate, because what- 
ever is received will appear of itself as extra funds, while the suspended mortality is a sum 
not paid which was calculated to be paid. 
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upon lives recently assured, and is, of all others, most likely to 
lead the unwary actuary astray ; and to obviate this is the express 
tendency of the present paper. 

" I do not see that there will be any diflference of opinion upon 
the preceding sources of profit of an Office. It may, indeed, be held 
that it is sufficient for the Office to retain in its possession the value 
of each of its policies ; but in answer to this, I think it may be 
affirmed that, as the ultimate amount of profit in each case will be 
the same, it will be more prudent and more cautious to adopt the 
safer valuation, which will show less profit during the earlier years. 
For if the variation of the mortality table be merely temporary — 
say, for one year — and the surplus appearing in consequence be 
withdrawn, and the experience return to the original table, there 
will then be a deficiency of funds. Again : should a deficiency arise 
from an increased mortality, and consequent withdrawal of the sum 
assured for a year or two before the original data had matured the 
assurance, the amount of this deficiency would, by the prospective 
method of valuation, be the sum assured, its interest, and loss of 
premiums. 

" Now I reckon that this is likewise wrong. The sum assured, 
although paid one or two years before its calculated date, cannot 
form a deficiency, but only that which is lost in consequence of its 
having been paid before its proper time ; viz., interest on the sum 
so paid, and the premiums not received, with interest, which were 
expected to have been received before the assurance became due. 
In the same way, that only is surplus which is received in the shape 
of interest on the assurance lying in the Office funds until called 
for, and the accumulated premiums received over and above the 
number originally calculated to be received previous to the calcu- 
lated emergence of the claim. 

" It seems most desirable, therefore, to arrive at such a method 
of valuation as will retain the original data throughout the existence 
of the Office. The prospective method is based upon the actual 
number of the members in existence at the date of valuation, and 
therefore will exhibit as surplus the sums assured of those members 
who have not died, but were calculated to die (less the values of 
their policies), over and above the surplus which would be brought 
out by the retrospective method, which is based, at every valuation, 
upon the original number of entrants ; and proceeds upon the assump- 
tion that the mortality experienced coincides with the original data, 
and therefore any surplus brought out by it will be from interest on 
the claims till paid, and the accumulated premiums received during 
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the prolonged life of each of these members. There is great risk in 
appropriating the one surplus, but none whatever in appropriating 
the other. The retrospective method, therefore, is more safe to the 
Office, more just to the members individually, and more equitable 
to all, and is the method which ought to be universally adopted." 



Concerning the Renewal of Leaseholds for Lives or Years that have 
been the subject of Settlement. By C. J. Bunyon, Esq., M.A., 
F.I. A., Barrister at Law. 

[Read before the Institute 30th May, 1853, and ordered by the Council to 

be printed.] 

When the entire ownership of renewable leaseholds for lives or 
years is vested in one person, common prudence dictates the setting 
aside of a portion of the annual income towards the payment, in 
the one case of the premiums of a policy upon the lives of the 
cestuis-que-vie, or, in the other case, to accumulate at compound 
interest, so as to form a fund for the future renewal, the amount 
reserved being proportionate to the length of the term. When, 
however, such a property has been settled, and successive interests 
have been cai-ved out of it, if there is no separate fund provided 
for the purpose, questions arise between those entitled for life 
and in remainder, whether there is in the particular case any 
obligation to renew at all, and, in the event of renewal, by whom 
the expense is to be borne. In such cases the first point to be 
considered is, what are the provisions of the instrument by which 
the leaseholds are settled — whether they prescribe renewal expressly 
or by implication ; and if so, whether they point out the mode by 
which the expenses of the renewal are to be paid : for (1), property 
of this description may be given in such a mode as to indicate that 
it was not intended to impose any obligations to renew ; and (2), 
the donor or settlor may so model his dispositions as to throw the 
burden upon all or any of those in whose favour he has created 
limitations of the estate ; or (3), he may expressly charge the re- 
newals upon the annual income, to the intent that they may become 
as it were incidents to the estate, prior to any beneficial enjoyment 
by the objects of his bounty ; or ,(4), upon the corpus, with the 
intent that the estate should be settled subject to the subordinate 
direction that it is to undergo a perpetual diminution, with a view 
to its being otherwise preserved. 



